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ABSTRACT

The occupetion of afirefighter is one which requiresahigh level of physcd fitness Physica
fitness standards have been around for awhile in various businesses and specificaly in the fire service.
With the advent of the American with Disabilities Act and federd and State civil rights laws, teststo
evauate potentia and current employees' ability to meet a standard have been questioned.

Since 1975, federa and many state wildland fire agencies have used a Step Test to certify
employees as meeting aminimum standard. Many agencies have scheduled the Step Test to be
replaced by anewly developed family of three tests called the Pack Test. The problem that existed was
for the Oregon Department of Forestry was to determine if the Pack Test met the needs of the
Department.

The purpose of this research was to review the sate of physica fitnesstesting in the fire
service and to evauate the new physica fitness stlandard being introduced by the federal wildland
agencies and to provide recommendations to the Department.

To answer the following questions, a Descriptive Research Methodology was sdlected.
Specifically, the Department wanted to know the answers to the following questions:

1 |s there a correlation between a fitness standard, higher productivity and lack of accidents?

2. Isthe Pack Test avdid test to meet the requirements of civil rights laws and the Americans with
Disabilities Act, and does it follow sound scientific principles to stand up as a reasonable standard if
chdlenged?

3. What are other wildland firefighting agencies in the West doing with respect to a physical fitness

gandard and fitness program.



To answer these questions, the following procedures were utilized. Current literature was
reviewed to determine if there was a correl ation between fitness levels and performance, accident and
disease prevention, and absenteeism. The history of the Pack Test was studied and the fidld trials
evauated to determineif it met current legd requirements. It was dso appraised to determineif it
quaified as a suitable test for the misson for which the Department isrespongble. Findly, asurvey was
conducted of state and federd agencies with wildland fire responsbility in the Western United States to
ascertain whether the Department’ s cooperators had a physicd fithess stlandard and a fitness program.

The research found that there is a clear link between high fitness levels and high performance,
lower absenteaism, lower on-duty injury rates and minimizing certain diseases. It dso concluded that
the Pack Test was a suitable measure of a minimum leve of fitness and does not discriminate against
age, weight, height, gender, or ethnicity. It can be judtified as atest that correlates to the job tasks of
fighting wildland fires and was done under sufficient scientific principas.

The survey of wildland fire agenciesin the West found that 11 of the 12 agencies intend to move
to the Pack Test for dl their firefighters. The twelfth agency has a unique test for permanent employees.
Discipline for faling the fitness sandard was not consstent among agencies. All the agencieshad a
physical fitness training program, and one was soon to become mandatory. Eleven of the 12 agencies
alowed purchase of fitness training equipment with agency funds.

Based on these conclusions, the Department was recommended to move to the Pack Test asa

mandatory requirement for dl employeesin firefighting positions based on the Wildland Frefighting

Qudification Sysem Additiondly, it should be explored for pick-up personnel. Disgtricts should be

required to develop a physica fitness program and work should be done on an agency leve to change

the culture of the Department to encourage such programs.
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INTRODUCTION

The Oregon Department of Forestry is responsgible for wildland fire protection on approximately
16 million acres of Oregon’sforest land. The Department desires to have safe, productive workers so
as to achieve maximum effectivenessin achieving thismisson. “It isthe policy of the State Forester to
promote individua physica fitness to help ensure that Department personne assigned to fire suppression
duty are physcaly capable of performing their assigned tasks safdy, effectively and without undue

faigue’ (Directive 1-0-1-301 Physicd Fitness Plan for Wildfire Duties, 1985, p.1).

Physicd fitnessisacritical component to this agpect of safe and productive workers. In
addition, the job of firefighting is necessarily a“physca” occupation. Compton wrote in 1994 (p. 19),
“Until the 1980's, certain issues regarding the wear and tear on firefighters were consdered to be
amply apart of thejob.” ‘Wear and tear on firefighters' isno longer consdered limitless. Personnel
costs make up more than two-thirds of the Southwest Oregon District budget. Although these costs
consider worker’s compensation premiums, it does not consider the cost of injuries and the associated
lost time. Neither doesit consider the cost of workers who are performing less than their full cgpabilities
or not even a aminimum standard. Finaly, it does not consder the cogt of the logt investment when a
trained firefighter is no longer able to their job a full capacity. Firefighters are our most vauable
resource, and as such, we must manage to keep them as efficient, safe and durable as possible.

Since 1975, various wildland fire protection agencies have used a physicd fitnesstest to
determine aminimum levd of fitness for firdine duties. The test was developed at the federa level and
iscdled the Step Test. During thelast 20-plus years, it has been adopted by many state and local

agencies.



Currently, the Department has a voluntary program to eva uate personnd’slevd of
physica fitness--the Step Test. The directive authorizing this program aso dlows digtricts to develop a
voluntary or mandatory programs of physicd fitnesstraining. The Department does not have any pre-
employment screening or testing to determine if a candidate can meet the physicad demands of the job of
wildland firefighting. Nether isafitnessleve part of employees job descriptions.

Recently, federd agencies have developed a new test cdlled the Pack Test to more fully
evduate an individud’ s capacity for firdine tasks. The problem that became evident to our Department
was, ‘ Does the Pack Test meet our needs? . Specificaly, does it meet our agency’s mission and have a
reasonabl e payback.

The purpose of this research was to review the state of physical fitness testing in the fire service
and evduate the new physicd fithess standard being introduced by the federa wildland agencies. To
answer the following questions a Descriptive Research M ethodology was selected.

Resear ch Questions

Specificdly, the Department wanted to know the answers to the following questions:

1 Istherea correlation between a fitness standard, higher productivity and lack of
accidents?
2. Isthe Pack Test avalid test to meet the requirementsof civil rightslaws and the

Americanswith Disabilities Act, and doesit follow sound scientific principlesto stand up asa
reasonable standard if challenged?

3. What are other wildland firefighting agenciesin the West doing with respect to a
physical fitness standard and fitness program.

The answer to question one would document for the Department what appears obvious by



intuition but requires rlevant judtification. Without a clear correlation, the Department felt it could be
open to criticiam.

The answer to question two would provide vaidation to the Pack Test for the Department
employees and union. In addition, it would verify that the Pack Test meetsthe intent of various laws
such as the Americans with Disability Act and Oregon's Civil Rights Laws. 1t would show whether or
not the Pack Test was developed under scientific protocols.

Findly, the answer to question three would help the Department see where it fitsin relationship

to other agencies and determine if other agencies have unique programs to further investigate.



BACKGROUND AND SIGNIFICANCE

The Oregon Department of Forestry has been responsible for suppressing wildland fires on 16
million acres of Oregon’sforest land. It has a permanent and seasona workforce in avariety of duties
to meet thismission, many of which are assigned directly to fidd duties responsible to suppress wildland
fires

Wildland firefighters are hired primarily to be trained and ready to fight wildland fires, yet they
may only spend 3-10 percent of their time actudly involved in firefighting (sample from unpublished deta
avalable from Southwest Oregon Didtrict personnd files). The other timeis spent in training, patrol,
prevention activities, and maintenance of vehicles, and stations. These other activities do not demand
the same physica requirements of firefighters. In fact, they generaly do not contribute to the physica
preparedness of individuals for the energy demands of wildland firefighting. Y et, the workforceis
expected to be ‘ combat ready’ once fire danger escalates to declared Fire Season. The American
Academy of Physicd Education provided a definition of fitness thet fits very well with the Department’s
needs, “ The ability to carry out daily tasks with vigor and aertness, without undue fatigue and with
ample energy, to engage in leisure-time pursuits and to meet the above-average physica stresses
encountered in emergency Stuations’ (Ulrich, 1994, ortline).

The Nationa Wildfire Coordinating Group has assgned one of four levels of physicd fitness
(arduous, moderate, light and none) to each wildland ICS position (see Appendix C). Although a
guide, many agencies have adopted it as astandard. The Department acknowledges the publication as
guidance for training and experience, but with no officid testing mechanismit is unable to use the fitness

standard.



Additiondly, production rates based on the physicd fitness standard are used by dl agenciesin
avaiety of udiesto determine budgetary needs and fire suppresson levels. Itisdifficult for the
Department to know for certain that employees can meet these production rates since there is no
minimum standard.

Ulrich gated that, “Phydcd fitnessis usualy measured in relation to functiona expectations’
(1994, ontline). Since 1975, dl federd and many state and loca wildland fire agencies have used the
Step Tedt as an evduative tool to measure aminimum leve of fitness for potentia personnd and
incumbent employees to meet the functiond expectations of wildland firefighting. The score on the test
determined if they would qudify for pogitions on fires within the Incident Command System
organization.

Mention is frequently made of the fact that people in better physicd shape are more productive,
have less accidents and have alower absenteeism rate. Although this seems credible, the Department
wanted verification in order to judtify any future decisons.

Frefighting is an extremely hazardous occupation and requires great physica demands during
fireground activities. Putnam (1995) reported wildland fire agencies, “ Are averaging 30 entrapments
each year now” (p. 1). One could deduce that there is some reason firefighters are not making it to
their safety zones. Logicdly it could be concluded that at least some of these are related to fatigue.

In addition, NFPA’s gatistics (Washburn, LeBlanc and Fahy, 1997) reved that one-hdf of
fireground deaths for al agencies are heart attack related. This may be more sgnificant to the
Department since it does not currently have Firefighter Retirement. Therefore the Department dways
has personnd in the upper age brackets working in criticd line pogtions. Thiswill be particularly

evident in the next 5-10 years while the Department experiences a greater than average turnover



(Thomas, 1997) *“Forty-one percent of Forest Unit Supervisor 1's and Forest Unit Supervisor 2’ swill
be digibleto retire’ (assumption of retirement age of 58).

This paper provides both andyss and planning segments described in the change model
presented in the Strategic Management of Change course in the Executive Fire Officer Program. It
involved identifying organizationa conditions and comparing these to the existing misson, standards,
values and norms. It aso includes an evaluation of externa forces such as the American’ swith
Disability Act and Oregon Civil Rights Laws, interagency standards and guiddines aswell as
determining exactly what our cooperators are doing. In addition, certain aspects of the planned change

are offered within the Recommendations section.



LITERATURE REVIEW

Past research was evauated for pertinence to the subject of this paper. In addition, research
was used to answer research questions one and two. It was divided into several categories to group
amilar topics.
Influences

This segment of the research was to determine what influences or controlling authorities fitness
dandards are under. These authorities come from the law, interagency guiddines and Department
Directives and have an impact on the need and use of physcd fitness standards by creating potentia
Sideboards under which the standard or program can operate. Many of these act as externa forcesto
any changes in our current procedures.

The Department’ s Directive 1-0-1-301 Physicd Fitness Plan for Wildfire Duties (1985) sets

forth the current scope of the Department’ s Physical Fitness Program.  The Department’ s program
provides for voluntary testing on an annud basis by use of the Step Test or the companion 1v2milerun
test. Thetedting is at the employee sdiscretion. In addition, the Directive dlows Didtricts to develop
conditioning programs that can be either voluntary or mandatory. Fitness equipment and shower
facilities are encouraged.

The Wildland Fire Qudification Subsystem Guide (1993) is the current sandard for qudifying

personne for wildland fire assgnments It includes a physicd fitness gandard in the variousfire
positions. The guide assgnsoneof four leves of fitness (arduous, moderate, light and none), and
leaves it up to each agency to determine the method of fitness for eech level. The Guideis part of the

Nationd Interagency Incident Management System (NIIMS) and published by the Nationa Wildfire



Coordinating Group. The Oregon Department of Forestry ascribes to the NIIM S incident management
sysem.

The Oregon Civil Rights Laws handbook (1996) briefly describes severd federd laws that

potentidly effect aphyscd fitness sandard or program. Title VII of the Civil Rights Act of 1964
prohibits discrimination on basis of race, color, sex, reigion, and nationd origin. The Age
Discrimination in Employment Act (ADEA) prohibits discrimination on the basi's of age for people 40
and over. The Americans with Disabilities Act of 1990 prohibits discriminating againgt qudified
individuas with a disahility in hiring, firing, compensation, advancement, training and other terms,
conditions and privileges of employment (p. 9-10). However, it goes on to explain,

Denying employment opportunity because of a person’s sex, nationd origin,
religion or ageis not dways unlawful discrimination. Making such adidinction islegd
when it is reasonably necessary to the normal operation of the employer’ s business.
This“legd discrimination” is cdled a bonafide occupationd qudification (BFOQ)
under federd law. The BFOQ defense cannot be justified by mere convenience,
custom or preferences of customers. This defenseisavailable only if the quaification is
necessary to the employer’s essential business purpose...

Unlawful discrimination can aso occur when people are treated equally. This
occurs when apolicy or practice has the effect of denying opportunities to people of a
particular class a a dgnificantly higher rate than others (p. 17-18).

“State law ORS 659.030 prohibits discrimination in employment on the basis of sex” Oregon Civil
Rights Laws (1996, p. 19), but the law dso states, “However, discrimination is not an unlawful

employment practice if such discrimination results from a bona fide occupationd requirement reasonably



necessary to the norma operation of the employer’ sbusiness.” (Oregon Revised Statutes, chapter
659, 1995).

Dr. Davis and LeCuyer described the requirements of the American with Disabilities Act
(A.D.A.) and the need for hiring and performance testing to replicate the essentia functions of the job.
Smith (1993, p. 209) quoting directly from the A.D.A., found it to speak clearly on physicd fitness
testing when she wrote,

Nothing in the A.D.A. prohibits physicd agility tests. Infact, Title| of the A.D.A. States

clearly that ‘an employer may establish physical or mentd qudifications thet are

necessary to perform specific jobs (for example, ...fire fighter jobs;...)’ (Tab 300 p.

178), and ‘an employer may give aphysicd agility test to determine physicd

qudifications necessary for certain jobs...’(Tab 300, p. 179). Theonly redtrictionis

that, if such standards or qualifications screen out an otherwise qudified individud with a

disahility, the employer must be prepared to show that the qualifications and tests are

job-related and consistent with business necessity (Tab 300, p. 179).

Drs. Davis and Dotson (1991) agreed when they said, “ Case law supports management’ s right
to expect physicdly fit individuas in critical occupations’ (p. 36). Later, when speaking of fitness
programs based on scientific principds, they found, “Court opinions support the defengbility of such an
goproach” (p. 37). Ther concluson was that fitness testing then became an acceptable dternative to
unacceptable age discrimination.

Case law supports the right of management to use physical fitness as an occupationa

requirement of retention. The courts have found that fire departments have a business

necessty to ensure firefighters are capable of meeting minimum physicd fitness
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standards. (p. 38).

It isimportant to note that the courts have dlowed, “the right of management to improve its
workforce by requiring new hiresto have increased abilities over current workers.” (O’ Conner and
Warner, 1996, p. 15). Otherwise, the worst worker would become the minimum standard.

Oregon Civil Rights Laws (1996) specificaly discusses testing saying,

Other types of job requirements that may have an adverse impact include
testing requirements, such as requiring al employee or applicants to pass atest.

Such requirements may be legd, however, if the employer can demondtrate that
the requirement is job rdated, is effective in predicting employ performance, and that
there is no acceptable dternative that would have aless adverse impact (p. 18).

And again, later on page 22,

If an employer wants to use height, weight and physicd agility requirements, and if these
requirements screen out one gender at a higher rate than the other, then the employer
must be prepared to show that these requirements relate to the job and predict
successful job performance.

Title VI, SEC. 2000e-2 of the Civil Rights Act of 1964 states,

...nor shall it be an unlawful employment practice for an employer to give and to act
upon the results of any professionaly developed ability test provided that such test, its
adminigtration or action upon the resultsis not designed, intended or used to
discriminate because of race, color, rdigion, sex or nationa origin (p. 3).

Determining adverse impact was explained by Haertel (1984),

A sdection rate for any race, sex or ethnic group which is less than four-fifths (or eighty
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percent) of the rate for the group with the highest rate will generdly be regarded by the

federd enforcement agencies as evidence of adverse impact, while greater than four-

fifths rate will generdly not be regarded by federal enforcement agencies as evidence of

adverse impact (p. 55)

Haertd noted that thiswas not alegd definition but only aguide.

Cohen, (1996) Assgtant Generd Counsd for the U.S. Department of Agriculture, found the
proposed Pack Test to be “legdly sufficient” when he reviewed it for the United States Department of
Agriculture, Forest Service. He found severd recent court decisons that gave broad latitude in physica
examination methods as long as the testing procedures reflected actua job conditions.

The Nationa Fire Protection Association (NFPA) began a process to include a Medica and

Physica chapter (Nationa Fire Protection Codes, Volume 8, 1996) within its Nationa Fire Codes

which Dr. Davis (1994) described. The proposed chapter, 1583, went entirely through the process and
was adopted only to be withdrawn after complaints before issuing the document (Marinucci, 1996 and
(NFPA Council upholds complaints...,1996). Therefore, the standard “does not exist” according to
Steve Foley of the NFPA (persond communication 8/22/97). Although there is consderable interest in
re-vigting the topic, it is not currently in progress.

It seems clear that physicd fitnesstesting is alowed by the law, but must be donein such a
manner as to show a clear rdationship to the job being performed. There are sandardsin the fire
service and within wildland agencies. Thisinformation sets forth the need to closdaly evaluate the Pack
Test to determineif it correlated to the job the Department is responsible for.

The Need for Physical Fitness Training and Minimum Standar ds

This category was used to emphasize to the Department the importance of physcal fithess
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traning and having a minimum standard that could minimize fitness capacity related injuries and deaths.

Washburn, LeBlanc and Fahy detailed Satistics from 1996 firefighter fatdities. They found
heart attacks caused more than 50 percent of the fireground degths. Although this study included
gructurd firefighting as well as wildland duties, the trends are important.

Heart attacks are typicdly the leading nature of injury in on-duty firefighter desths and

usudly account for gpproximeatdly haf of the totd fatdities. Last year [1996] was no

exception. Forty-fivefirefighters died of heart attacks while on duty.. .. Forty-four of the

45 heart attacks in 1996 were éttributed to stress or overexertion.

O’ Conner and Warner (1996) determined that physicd exams were not successful in screening
applicants who could not do the job. Rather, they wrote,

Very few gpplicants “fall” aphysica, even those with injuries can eadily dip through and

end up cogting the company sgnificantly in terms of medical and lost time benefits.

When it comes to physical capacity to do work, you can't tell by looking. To check

physica capacity, you must have the gpplicant perform some type of physicd work. (p.

8, 10).
They then go on to describe a process to determine the physical demands for the job and the testing
process to screen candidates. Since this can be quite complicated, they recommend consultants who
Specidize in scientific processes.

Dr. Ted Putnam’s (1995, p. 1) workshop findings concentrated more on human factor such as
decison making, but reported, “ Since 1990, wildland fire agencies have lost 23 people who might have
survived had they smply dropped their tools and equipment for greater peed escaping fires” Putnam

later referenced an earlier report of his (p. 41), “They would have been able to move 15-20% faster
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without their packs and tools.” Although one of the purposes of Putnam’s group was to encourage a
culturd change for people to drop their equipment, among other things, a physcd fithess program
certainly enhances the ability to survive without an entrapment. The paper dso found that fatigue leads
to falluresin decison making.

The Wildland Firefighter Safety Awareness Study (1997, p. 2) found in its survey of 1000

federd wildland firefighters that the highest priority needs were, “Improving the experience leve,
training, and physica fitness of the individud firefighters” The same article Sated later (p. 8), “Thereis
afirefighting community acceptance of the need for good physical fitness, yet there is acceptance of
many who are not fit.”

Dr. Putnam (1995, p. 8) found asmilar feding among his workshop participants.

Type | crews should have common physica fitness requirements. Current standards are

too low, and the poorer fitness levels of afew are compromising the safety of the rest of

the crew. This problem is especidly disturbing when supervisors are less fit than thelr

crews.

Davis (1996) editoridized that frequently the fire service is giving lip service only to physica
fitnesstraining. McCrory and Goodson (1996) made a strong argument that firefighters are athletes
requiring both skill-related and hedlth-related fitness.

This category acknowledges the fact that fitnessis a least a percelved problem among fire
personnd and shows that fatigue can lead to poor firdine decisions.

Correation of Physical Fitnessto Accidents and Production
This segment of literature answers research question one and was an important need requested

by the Department. Although it seems obvious that physicdly fit persons perform better with less
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injuries, the Department wanted to see documented studies.

Severd authors emphasized the importance of fitnessin relation to reducing accidents and
productivity. Dr. Brian Sharkey (1997, p. 2) said, “ Studies show that fit workers are safer and more
productive than their sedentary counterparts. Unfit individuas can become a safety hazard to
themsalves and their coworkers.” He later noted on the same page,

But fitness is more than increased performance or improved safety. The active life and

fitness lead to better physicd and psychologicd hedth, lower risk of degenerative

disease, enhanced vitdity and longevity, and an improved qudity of life. It pays

dividends on and off the job, with improved performance and morde, reduced

absenteeism, and lower worker’ s compensation and hedlth care costs.

On page 15, he concluded,

Our gtudies have shown that muscular fitnessis highly related to performance of the

tasks involved in wildland firefighting. Frefighters with more strength and muscular

endurance are better able to carry the loads and use the tools more than those with

lower levels. Muscular fitness protects against lower back injuries and other overuse

injuries common in field work. And muscular fitness helps workers avoid the accidents

and hazards found in dangerous environments, such asthefirdine.

Drs. Davis and Dotson (1991) presented a compelling study that was completed in the Wichita
Fire Department. Prior to aphysicd fitness program, the Sck leave rate was essentidly the same as city
employees in other departments. After the indtitution of a mandatory physicd fitness program, sick
leave utilization fell dramaticdly to about haf the rate of other employees, a a savings of more than

$246,000 after fitness-related costs were deducted!
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The two authors aso reported on a study by Los Angeles City and County Fire Departments.
There, the Injury-On-Duty rate decreased to less than hdf historica norms, while the number of darms
has risen subgtantialy since the fitness program began.

Thereis, however, adown sde to aphysica fitness program. Washburn, LeBlanc and Fahy
detalled gatistics from 1996 firefighter fatdities. They included physicd fitness training within the
‘Training Activities category and found (p.47), “[One firefighter] died as aresult of heat stroke during a
training run, and [another] collapsed during fitness training and later died asthe result of a disease
associated with sckle cdl anemia”

Sharkey (1997) pronounced the theoretical conclusion that “Fit workers can sustain ahigher
work rate’ (p.16). Hejudtified this by stating on the same page,

For stronger individuds a given work load congtitutes a lower percentage of thelr

maximum srength, dlowing improved performance. Theided combination involves

above-average strength and aerobic fitness. For example, aworker with aVO, Max of

55 and sufficient strength that aloaded shovel congtitutes 20% of maximal srength, will

be able to sustain awork rate greater than 10 contractions per minute. A worker with a

VO, Max score of 45, for whom the load congtitutes 50% of maximum strength, will be

ableto sustain lessthan hdf that rate. Field studies of wildland firefighters verify these

predictions.

In describing endurance, he reported on one such study,
Muscle endurance is extremely trainable. In one study a subject who could do 50
repetitions with a 25-pound weight before training, was able to do over 2,000

repetitions after 8 weeks of training. That iswhy | emphasize the importance of
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endurance for work capacity. Anyone can swing atool 20 to 30 times, but 20 swings

per minute for 8 hours adds up to over 8,000 swings. That takes endurance.
He aso found here, “Fit workers cope with and better recover from adverse firefighting conditions like
long shifts and reduced rest, and they miss fewer days of work because of illness or injury.”

Former Surgeon Generd, Dr. C. Everett Koop established in 1994 a non-profit hedth

organization “ Shape Up Americal” The organization stated, in arecent news release (What's so great

about physical activity?, un-dated),

There is O much exercise does. increases your sdlf-esteem, improves mood, boosts
energy, strengthens heart, strengthens muscles, burns calories, improves cholesterol
levels, relieves stress, lowers risk of heart disease, hypertension, and diabetes, prevents
bone loss, decreases risk of some cancers... There is no such thing as a good excuse for

not exercdsing!

InaJduly, 1996 newsrelease, (Dr. Koop Issues Action Plan..., ontline) they cite,
“mounting evidence that physcd activity reduces the risk of premature death from obesty and

other diseases.” Dr. Koop was quoted in 1994 (Dr. C. Everett Koop LaunchesaNew

Crusade to Combat Obesity in America, 1994, on-line) that, “ After smoking,...obesty-related

conditions are the second leading cause of death inthe U.S.”

McConnel (1996) reported on arecent report from the current surgeon genera’ s office,
“Physicd Activity and Hedth.” On page 104- 105 of his article, he quoted the report which
sad,

The report makes clear that this widespread inactivity ‘ contributes to

premature degth and unnecessary illness for millions of Americans each
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year....Dozens of studies suggest that exercise increases the level of “good”

HDL cholesteral in the blood, which acts like a scavenger of “bad LDL

cholesteral- -the main component of arterid plague--by transporting it to the

liver for diminaion in bile....Regular exercise dso lowers high blood pressure by

relaxing the vascular system. Even better, exercise increases the capacity of the

heart’s coronary arteries.
Steven N. Blair, the senior scientific editor of the surgeon generd’s

report and president of the American College of Sports Medicine, twice

evauated dmogt 10,000 American men ages 20 to 82 for cardiovascular fithess

a aninterva of fiveyears. “Those who improved ther fitness through exercise

had a 64-percent reduction in death from cardiovascular disease compared with

those who remained unfit,” he says.

Severd mgor studies worldwide have shown that regular physica

activity sgnificantly reduces the risk of colon cancer.

Dr. Haskell (1995) of Standard University concentrated on heart disease when he
reviewed over 50 published studies from the last half-century. He reported on the association
between habitud physica activity and coronary heart disease (CHD). Although diverse
protocols did not dlow a sngle summary statement, he stated, “The generd impression
obtained ... isthat more active people develop less CHD than their inactive counterparts, and
when they do...it occurs at alater aged and tends to be less severe” [on-ling]. Additiondly, he
found, “That being physicdly active does not increase an individud’ s overdl risk of CHD.” Of

particular interest was the conclusion of 1986 and 1993 studies he reported on. “ Sedentary
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aumni who were ex-varsity athletes had high risk while sedentary students who became active
in later life seem to acquire low risk.” This suggests that people can lower their risk, later in life,
just by becoming active, even with little or no past athletic experience. Of important sgnificance
was his concluson of a1989 study where, “Higher levels of physica fitness gppeared to delay
dl-cause mortdity” [on-ling]. He dso found that desths during physicd activity from sudden
cardiac death dthough get alot of media attention are “quite raré’ and were the result of,
“Serious cardiovascular risk factors that were known in advance or could have been identified
eadly.”

Even Madean (1992) in his evauation of the wildland firefighters killed in the Mann Gulch Fire
of 1949 discussed how two survivors of Mann Gulch, Rumsey and Sdlee, were both in excellent
physica condition (p. 97).

What seems obvious by intuition is vaidated by clinica studies and empiricd evidence, namely,
that there are many hedth benefits from regular exercise which contribute to better hedth and longer life.
Thisformsthe answer for research question number one and drives the key recommendations of the
study.

Step Test

Research question two required an evaluation of the new Pack Test. This category reviewed dl
the documentation published on the Pack Test’s development as well as some information on its
forerunner, the Step Test. A more detalled history is provided in the Discusson section.

Sharkey (1977) described the Step Test in hisfirst edition of Fithess and Work Capacity.

“Since 1975 Federal Agencies have utilized a5-minute Step Test to screen candidates for wildland

firefighting jobs.” (Sharkey, 1997, p. 48). It was origindly developed in 1954 by Swedish
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physiologists as an easy dternative to expendve and time-consuming laboratory treadmill tests. It
measures fitness numerically based on post-exercise pulse rate, body weight, and age. Jm Russl, Fire
Management Officer for the Bureau of Land Management in Medford, Oregon provided more history
when he sated, “ The Step Test was origindly designed to be a preiminary test to screen out individuds
that may be susceptible to cardiovascular problems during a more rigorous physicd fitness test.”
(persond communication, April 25, 1997).

When the Step Test was enlisted to act as a physicd fitness test, it underwent numerous
criticisms. Dr. Kevin Sykes (1995) evauated the accuracy of the Step Test and offered improvements
and dternatives. He found,

In generd, step tests have standard errors of estimate (SEE) of around 12 to 15 per

cent. This means that the predictive score may overestimate or underestimate the

directly measured VO,Max in two-thirds of the population by as much as 12 to 15 per

cent. The error therefore, in one-third of the population is even larger.... These factors

make the step test arather dubious assessment tool if accurate aerobic capacity scores

arerequired (p. 27) [emphasishig].

According to Paul Broyles at the Nationd Park Service from the Nationa Interagency
Fire Center a Boise (email 5/6/96),

The rationde for the full replacement, rather than a supplementary fitness screenout to

thestep test et d, [Sc] isthe fact that no one (Sharkey least of dl) can any longer

defend the step test in court, Snceit is not pecifically task-related to the job of fire

suppresson. The Amer. with Disahilities Act of ‘91 and the EEOC have specific

criteriafor screening (ie task related only, provable in court), as you know. Sharkey
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feels that the only reason we have not been “sued’ or otherwise taken to court by the
EEOC is because they know that we/FSMTDC are working on developing a

defensible task-oriented test [sic].

Criticism has dso come from among firefighters. Although not based on scientific sudy,

firefighters are not confident in the Step Test. The Wildland Frefighter Safety Awareness Study (1997)

found the vdidity of the Step Test as the fourth highest * Specific Issue’ among 238 potentid issues when
it surveyed 1000 firefightersin the five federd firefighting agencies. Although not corrdated to other
responses in the report, the theme seemed to be that rather than finding the Step Test too difficult to
pass, the critics thought it was allowing people to go to the fireline who should not be alowed to.

The research on the Pack Test will be andyzed in the “Results’ and “Discusson” section of this
paper. Thisresearch in this section forms the basis for the answer to research question two.
Various articles gave examples of physical fitness programs

Cdifornia Department of Forestry’s Physica Fitness Guiddines and Health and Safety

Procedures Handbook - 1830 Physical Fitness served as a handbook for afitness program. The

booklet gave detailed ingtructions for aerobic conditioning, strength conditioning, flexibility conditioning
and weight control.

Owdey sressed the importance of aflexibility component to any fitness program. McCrory
tried to answer questions about the optimal number of sets and repetitionsin weight training. He
emphasized the importance of continual exercise over sporadic and high intengty over lower intengty.
Davis and Dotson outlined a 10-step process for implementing and maintaining a fire department’s
workout routine.

These findings of others certainly encourage the Department to enhance our leve of firefighter
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fitness. The need to know what our cooperators were doing became evident. Thiswould further guide

the Department to determine its own direction.

PROCEDURES
Definitions:

Incident Command System (ICS): Used by wildland firefighting agencies to provide the basic

organizationd sructure, job titles, and duties for the variety of pogtionsin wildland firefighting. Itisone
of several componentsto NITMS (see below).

Maxima Oxygen intake (VO, Max): An aerobic fitness measurement indicating the body’ s ability to

take in, trangport and utilize oxygen. It can be measured with alaboratory treadmill test usng a
computerized metabolic measurement system as well as estimated with more smplidic field tests. Its
dimensions are milliliters of oxygen per kilogram of body weight per minute and denoted as mL/kgemin.
NIIMS: Nationd Interagency Incident Management System: A multi-agency system developed in
1980 to be adaptable to any type of emergency.

Pack Test: A newly-developed family of three fitness tests used to determine aerobic fitness. Thetests
congs of carrying apack of specific weight over leve terrain for agiven digtance and time. The
distance and weight are determined by the level of fithess capacity required by the ICS position. (See
Appendix C and Appendix D). The Pack Test is correlated to the ability to perform arduous work.

Pick-up Employees Temporary firefighters hired by the Department during emergency Situations who

typicdly have lessformd training and experience.

Step Tedt: A fitnesstest used to predict aerobic capacity in milliliters of oxygen per kilogram of body
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weight per minute. 1t conssts of stepping on and off abox at arate of 22.5 steps per minute for five
minutes and then using pulse count (15-30 second post exercise) with body weight and age to compute
aerobic capacity.

Resear ch M ethodology

The answers to the research questions would help the Department shape a new physicd fitness
standard and program. To answer the questions a Descriptive Research Methodology was sel ected,
yet different procedures were used to answer the various questions. Current studies would be used to
determine the prevailing success of physicd fitness programs in the fire service which improve
performance and decrease accidents. The vaidity of the Pack Test would be evaluated aso based on
the current state of the research. The Department would need to know how it was developed and
under what parameters it would be authentic.  Findly, a survey would be taken of western fire agencies
to ascertain their use of a current physical fitness sandard.

Personal I nterviews with agency representatives

During the summer of 1997, phone interviews were conducted with agencies having wildland
fire repongbilities in the Western United States. Al agencies had both permanent and seasond
wildland firefighting personndl.

A persond interview was selected rather than a survey in order to develop a discussion rather
then afill-in-the-blank questionnaire. It was fdt this technique would dlow for issues that came up to be
explored in gregter detail. 1n addition, one-on-one contact was selected as a method to make certain
each individud gave his or her specific feedback. It aso guaranteed 100% response of the agencies
selected.

The agencies chosen included both federal and state agencies. For state agencies, contact was
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made a a Sate leve rather than alocd digrict fidld office. The intent was to get the policy for the
agency rather than the interpretation of the field offices. States contacted were: Alaska, Cdifornia,
Idaho, Montana, Nevada, and Washington. The contact person in some cases was a statewide training
coordinator, and in other cases it was the fire program manger. In one case, the contact wasthe
agency’ s physicd fitness coordinator.

In dedling with the federd agencies, contact was made with aregion or area office with a staff
member having responsibility over the western states. In the case of the United States Department of
Agriculture (USDA), Forest Service, two regions were sampled to cover both the Pacific Northwest
and Cdiforniaregions due to their large Sze and occasiond differencesin procedures. Besides the
USDA Forest Service, the United States Department of Interior (USDI), agencies evauated were
Bureau of Land Management, Bureau of Indian Affairs, Fish and Wildlife Service, and Nationd Park
Sarvice. A complete listing of the agencies and contacts isincluded in Appendix B.

The smal number of the population alowed for direct contact with each agency and insured a
100 percent return. A form was developed to make sure each agency was asked the same questions
and to provide a place to document the answers. A copy of the form isincluded in Appendix A. The
questions were tested with the first few interviewees and found to be appropriate. All interviews were
conducted over the phone. After introducing the reasons for the survey, dl interviewees were asked if
he/she had time to spend on the interview. Mogt interviews lasted gpproximately thirty minutes.

Some of the information received was hard deta, i.e. type of program, while other information
dedlt with the representative’ simpressions or feglings as to effectiveness, problems, field adminigtration,
etc. Theseinterviews were used to answer research question 3, “Wheat are other wildland firefighting

agencies in the West doing with respect to aphysica fitness sandard and a fitness program?’



24

Project limitations

Although physcd fitnessis important to many businesses, such as police agencies and the
military, the focus of this paper was primarily the fire service. The literature review concentrated on
firefighter occupations athough severa sources provided information on the generd hedth benefits of
exercise. The surveys were confined ertirely to wildland agencies and only those in the Western United

States in the areas surrounding Oregon.

RESULTS

Answer to research question 1: Isthere a correlation between afitness standard and higher
productivity and lack of accidents?

Although it seems obvious, sudies, do in fact, prove the worth of exercise in avoiding accidents
and improving performance. In addition, fitness can be respongble for disease prevention. Dr. Haskell
(1994) found in hisreview of 50 studies that physicd fitness clearly minimizes desth related to heart
disease and NFPA'’ s study found that heart attacks were a significant cause of fireground fatdities.

The surgeon generd’ s report summarized by McConnel (1996) pointed out the many benefits
of exercisein disease prevention as did Dr. Sharkey (1977 and 1997). Former Surgeon Generd, C.
Everett Koop believed it so strongly he conceived a non-profit organization, ‘ Shape Up Americal’
specificdly to trumpet the hedlth benefits from physicd fithess.

The gudiesin Wichita and Los Angeles reported by Drs. Davis and Dotson (1991) present
compelling evidence that physicd fitness programs can save thousands of dollarsin absenteeism and

reduce the Injury-On-Duty rate.
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Dr. Sharkey’s (1997, p. 16) field studies validated his prediction that “ Fit workers can sustain a
higher work rate” Theimprovement based on eight weeks of training from an initid ability of only 50
repetitions to over 2000 repetitions plainly shows the performance increases attainable. “In short,
fitness is the most important factor in work capacity.” (Sharkey, 1997, p. 47).

The evauation of these conclusions were done by persons and organizations with the highest
credentials and leadersin the field of hedlth and science. Their conclusions are not disputed among their

peers. Greater detal is provided in the literature review section.

Answer to research question 2: Isthe Pack Test avalid test to meet the requirements of civil
rights laws and the Americans with Disabilities Act, and does it follow sound scientific
principlesto stand up as a reasonable standard if challenged?

Dr. Sharkey and others fully evaluated the Pack Test with repect to meeting the objectives of
determining “if a person has the minimum levels of aerobic and muscular fitness to perform the tasks
associated with their assigned fire suppression positions safdly and effectively” (Lavin, 1997, p.3), “and
comply with applicable laws and regulations.” (Sharkey, 1997, p. 48).

They conducted fild trids during the 1995 fire season on 333 firefighters from 3 regions of the
USDA, Forest Service, three federa agencies, and one state. The sample consisted of a representation
of sze, age, gender and ethnic didtribution of firefighters.

AGE:

Of thirty subjects over 40 years old, 25 passed, producing a pass rate of 83.3% compared to

an overdl passrate of al subjects of 81.9%. The average time of the over 40 group was actually better

than the average for those under 40.
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HEIGHT:

“Analysis of scores above 45 minutes revealed no significant relationship (r = -0.022. r? =
0.0005).” (Sharkey, un-dated, p. 2).
WEIGHT:

“There was no relationship between weight and performance on the pack test for dl subjects by
gender, or for those who scored over 45 min.” (Sharkey, un-dated, p. 2).
GENDER:

“Females passed at the rate of 85.2% of the male pass rate, which does not congtitute adverse
impact as defined by the EEOC (<80%).” (Sharkey, un-dated, p. 2).
ETHNICITY:

Sharkey concluded, “ Ethnicity did not appear to be afactor in test performance” (un-dated,
p-2)

RELATIONSHIP TO OTHER FITNESS MEASURES:

Initid testing began in 1994 when Sharkey, Rothwell and Delorenzo- Green tested firefightersin
leg tests, am tests, muscular fitness tests, and afield test to determine the relaionship to the Pack Test
and identify factors correlated with the Pack Test. “Resultsindicate that performance on the Pack Test
involves components of aerobic and muscular fitness, and that atime of 45 minutes for the 3 mile test
approximates the current fitness requirement [Step Test] of 45 mL/kgeminute.” (p. 1).

RELATIONSHIP BETWEEN THE FIELD TRIALSAND THE PACK TEST:

In 1995, De-L orenzo-Green and Sharkey compared the Pack Test to the energy costs of
firdine congtruction and found the Pack Test to be “similar to the documented cost of firefighting

duties” (De-Lorenzo-Green and Sharkey, p. 1).
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RELATIONSHIP TO FIELD PERFORMANCE:

Sharkey, Rothwell and Jukkala (1996) tested the Pack Test in relationship to field performance
and measures of strength and aerobic fitness. The results confirm the reationship to field performances
and aregression andysis vaidated that a score of 45 minutes for the 3-mile Pack Test gpproximated the
aerobic standard of 45.

RELATIONSHIPTO STEP TEST

A score of 45 mL/kgeminute is the same score required by the Step Test, but the Pack Test
correlates much better to the job of firefighting. Therefore, the fitness sandard has not been raised; the
new test isjust a better evaluative tool that excludes age, weight, and heart rate in the numericd rating
formula

SCIENTIFIC CREDIBILITY

Dr. Sharkey’ s research began with a survey determining what physica tasks firefighters were
required to do (see Appendix E). The tasks were measured in alaboratory to determine the VO, Max
required for each test. Sharkey then chose two representative tests (the Pack Test and the Firdline
Test) to evauate and sdected arandom sample of 333 firefighters from various areas in the nation to
evaluate the tests. The results were presented at the Occupationd Physiology and Medicine section of
the American College of Sports Medicine.

Both [tests] were judged to be valid, reliable, objective, and job-related measures of

work capacity. However, because of its reliance on upper body strength, the FT

[Fireline Test] was found to have adverse impact on females (i.e.,, femaes passed at less

than 80% of the mal€e' s pass rate, EEOC). Moreover, the FT cost more (equipment,

time) to administer (Sharkey, un-dated, p. 2).

Dr. Sharkey’ s work spans more than 30 years with the USDA Forest Service at the Missoula

Technology and Development Center and the University of Montana Human Performance Laboratory.
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Answer to research question 3: What are other wildland firefighting agenciesin the West
doing with respect to a physical fitness standard and a fitness program?

Of dl the agencies surveyed (12) only one (Cdifornia) is not planning to use the Pack Test for
next fire season (1998). Cdifornia (CDF) has its own fitness testing for permanent employees, but does
not test seasond firefighters. Of the 11 agencies moving to the Pack Test next year, many had
experimented with it dreedy thisyear. All those experimenting with it strongly supported it over the
Step Test.

When hiring firefighters, a physicd fitnesstest is not used by agenciesto screen candidates in the
selection process. However, 11 of the twelve agencies are currently using a Step Test or dternative
(Cdlifornia) and require successful performance as a condition of employment and part of the job
description. Washington is Smilar to the Department in that the test is currently voluntary with no
pendty of falling. However, they expect to accept the nationa standard when it is adopted.

Failurein passng atest, whichever test was used, brought avariety of responses. All the
federd agencies required passing to get ared card, but one agency alowed participation at a home unit
in fire suppression or prescribed burns without meeting the physica fitness requirements for red card
certification. State agencies varied with severd not requiring fitness testing for annua certification. Two
date agencies did require successful completion for annud certification. Another was voluntary; afourth
would dlow them to work on their home unit, and the last two did not have required annud testing.

Discipline for falure to pass the test is a difficult problem for dl the agencies. Only three federd
agencies fdt that they could terminate a person for not meeting the annua Step Test. The other three
federal agencies fdt that redigticdly, the person would be indligible to go on fires and would be a

candidate for re-assgnment. Since many of the fidd units for these agencies are smal and re-



29

assgnment opportunities were minima, these agencies were concerned with the discipline aspect of
faling thetest. However, they fdt the Pack Test would solve this problem. To-date, no agency
indicated that they had gone to court over failing the Step Test, but voiced concern if a person were
terminated againg hisher wishes. No sate agency had solved this conundrum ether. The biggest
incentive/disincentive for fighters seemed to be the excluson of nonpassing employees from fire
assgnments. After dl, fighting fire iswhat afirefighter wants to do.

All agencies had some type of physicd fitnesstraining. Eleven of the 12 were voluntary and the
twefth (Cdifornia) is currently in the trandtion process of becoming mandetory. Of the voluntary
agencies, dl but one alowed an hour per day of duty time for fitnesstraining. The remaining one
encouraged training on an employee sown time. Severd commented that their program varied in the
field and policy dlowed locd units flexibility to manage at the line officer’ s discretion.

Eleven agencies dlowed fidd units to purchase or deve op fithess equipment. Thistoo, was left
to thelocd unit’sline officer. All stated that shower availability encouraged the voluntary programs, but
severd acknowledged that showers were not dways available in smdler fidd units. A more thorough

survey of shower availability or types of fitness equipment was not part of this study.
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DISCUSSION

PACK TEST HISTORY

It is useful to go back and describe alittle more of the Pack Test's development to begin a
discussion on its vaue in the Department.

The most credible way to test an employee in any task, is to have them perform it. For physical
fitness testsin wildland fire agendies, this could include digging firdine, pulling hose, dimbing hills,
carrying hose packs and pumps, chopping, shoveling and using a chain saw. Thiswould make for an
expendgve and complicated testing procedure requiring weighting of individua tasks.

Asan dternative, these individua tasks were tested by Sharkey to determine their energy costs
interms of caories per minute used and the volume of oxygen per kilogram of body weight per minute
(called aerobic power or VO, Max). A table for these energy costsis presented in Appendix E and
average about 22.5 mL/kgeminute per task. Yet, “Even highly trained and motivated workers are
unable to sustain more than 50% of their capacity during extended work shifts.... A worker’s aerobic
fitness needs to be at least two times the energy demands of the job (2 x 22.5 = 45 mL/kgemin.).”
(Sharkey, 1997, p. 6).

This aerobic fitness can be measured by a laboratory treadmill test with the subject attached to
electro-cardiograph dectrodes and a bresthing valve while the treadmill grade increases. The test
continues until the subject cannot continue or the subject’ s use of oxygen leves off. The VO, Max
score is the highest level achieved. Thistoo would be an extremely expensive test to adminigter to every
prospective firefighter.

Therefore Dr. Sharkey sought an alternative that was, “ Job-related, safe, inexpensive, brief,

essy to adminigter, valid, reliable and objective. Moreover, the test had to comply with applicable laws
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and regulations.” (1997, p. 48). Dr. Sharkey met this objective and provided avalid test that
correlates well with the tasks required by firefighters yet is il easy to administer. Furthermore, the
Pack Test should be more acceptable to employees than the Step Test since it correlates well and does
not include the questionable components of age, weight and pulse rate.

FITNESS TRAINING

Sharkey found that after eight weeks of training, passng thetest islikely. That suggests that
nearly anyone without a serious disability could get themselvesinto shape to meet the sandard. If one
could not passthe test after eight weeks it islikely that they would be aliability on the line rather than a
benefit. As an anonymous author stated, “Fitness can neither be bought nor bestowed, like honor it
must be earned.” Sharkey dtated that thisis attainable, “Y ou can increase VO, Max 20 to 25% in 2-3
months or by more than 30% with sgnificant weight loss.” (1997, p. 51). But, “Most training
adaptations are reversible; they are lost more rapidly than they are gained.” (p. 53). “Simply stated, the
human body responds to the dictum: Useit or Loseit. The body doesn’'t wear out with use; it
deteriorates with lack of use’ (p. 3). Importantly, many authors dispel the myth that this exercise must
be painful (McConnel, McCrory, Sharkey, and C. Everett Koop's ‘ Shape Up Americal’). Rather, it
should be done feding rdatively comfortable.

SURVEY

Nearly dl of the agencies were taking a smilar goproach to physicd fitness testing by using the
Step Test and trangtioning to the Pack Test. There were differences in adminigtration and palicies, but
the agencies were working on asimilar program. The one exception was Cdifornia (CDF). In some
cases, Cdiforniawas innovative in their gpproach and in others, they were doing little. For example,

they had adetailed consultant’ s tudy comparing four tests which correlated to 12 sample work tasks.
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Passing these fitness- rel ated tests were required before a permanent firefighting position was offered.
However, once completed, there was no annud testing and there was no testing of seasonal workers at
dl. CDF isaso enacting mandatory physcd fitness training for employees from the Ranger Unit Chief
down. So Cdifornia hasthe ided program for testing new permanents upon entry into their agency and
then continued training, but they do not re-test regularly and do not test seasonds at dl.

If the missing e ements were added, a program similar to CDF swould provide an excdllent
solution to Oregon's need for afitness curriculum. However, there is a considerable up-front cost in
developing astudy to meet legd requirements, and there would alot of energy required to negotiate an
agreement with the union. Also, annud testing of every seasond, during a very short time window
would be difficult and islikely the reason CDF has not undertaken it.

The Department has dways prided itsdf on being on the forefront of new ideas and the cutting
edge of technology. It isenvied among our peersin other agencies as being proactive. Thisistruein
such things as our relationship with the legidature, our congtituents, the industry and our cooperators.
We have led the nation with the Forest Practices Act, land use planning, interface certification, fire
prevention cooperatives, and arson investigation. However, in the case of physica fitness sandards,
testing and training, we gppear to be out of date. Technology is proving the value of exercisein
preventing a variety of diseases and injuries dl germane ether to the generd public and generd
occupations as awhole or specificaly to firefighting (heart attacks). It aso has been shown to improve
performance and reduce absentegism.  Particularly without firefighter retirement, our workforce ageis
higher than most fire service organizations. Thiswould suggest that we are a ahigher risk for increased
accidents, heart attacks, and conceivably lower production. The time isripe for taking new action to

move into this arenain a much stronger fashion.
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Asdways, change will generate some strong emotions. The Department’ s change will require
severa years to change attitudes and even more to change our culture. Putnam (1995, p. 6) Sated, “It
is easer to modify behavior than attitudes. Changing attitudes occurs after a 3- to 5-year effort.
Attitudes need to be exemplified in behaviors.” The sooner the Department mandates behaviora
changes, the sooner our attitudes will follow. Smith found that after severd years of afitness and testing
program in Pike Township, it had “Become amagor part of the culture of the ... Department. Severd of
the newer employees have stated that they were attracted to this department in particular because of its
strong emphasis on physicd fitness...” Davis (1996, p. 1) said, “We know that for a practiceto
become habit, a person has to stick with an activity for aminimum of four months.”

CDF is conddering an incentive package smilar to their Cdifornia Highway Patrol that would
provide incentive pay for a certain fitness sandard. An incentive of this type would make the cultura

changes more readily received.

RECOMMENDATIONS

The Department should do dl it can to encourage physica fitness among its employees. It
should begin an effort to re-shape the culture of the Department smilar to changing attitudes and
behavior with respect to affirmative action, diversty, sexua harassment, etc. Therationde for thisisthe
tremendous benefit to the Department for having healthy employees, increasing performance and
minimizing accidents, certain diseases, and absenteaism.

The Department shoud adopt a physical fitness standard for its firefighters. The standard most
eadly adopted is the Pack Test dready developed by Sharkey and others. The mgority of our

cooperators and neighboring states will be adopting it, so it makes for a clear understanding between



agencies. An dternative would be to develop atest of our own that meets Smilar objectives. Sincethis
would be cogtly and not very timely, it is discouraged in favor of the Pack Test.

The Pack Test should be adopted irrespective of seasond or permanent status. It should be
applied equaly to al employees. New hires should be tested immediately after being offered ajobina
firefighting position and should be required to pass the Pack Test as a condition of employment. It
should become part of job descriptions of permanent and seasond firefighting positions. The
classficationsthat it should be applied to are Student Worker, Labor I, Labor |1, Forest Officer and
Inmate Crew Coordinator dl at the arduous level. The moderate level should be gpplied to Protection
Supervisors and Protection Unit Foresters. In addition, it should be aso applied according to the ICS
position for personnel in non-fire positions yet holding an 1CS qudification.

Further, it should be considered for inmates and pick-up personnd. Although this soundslike a
daunting problem, it could be managed to areasonable level. For instance, the Pack Test could be
required in the contract for contract engines and crews. Falers, dozer operators, kitchen help, and
runners do not have a position in the ICS standard (P310-1) so there is currently no fitness requirement
for these positions. Since fdlers and dozer operators are typicdly hired at the industrid leve, that could
be congtrued to meeting aworking standard dready. Kitchen help and runners should not be required
to meet a standard.

The Department should seek to make physicd fitness part of a broader incentive package for
Incident Management Team and pool members. The Department is consdering incentivesin order to
retain team members. If an incentive system were established, meeting a physicd fitness sandard would
seem to be areasonable requirement. It could also be arequirement for Firefighter Retirement if that

program is successfully developed in the near future.
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Didtricts should be required to develop a physicd fitness training program. FHexibility could be
alowed for each Didtrict but a standard format could be followed. It should be recognized that the best
physicd traning for any activity isthe activity itself. “Studies have proven the obvious; running does
little to improve swimming performance and swimming does little to increase running
performance...Training must Smulate the activity.” (Sharkey, 1997, p. 12). Therefore, practicing
building fire trall isthe best training for digging firdine on fires. A fitness training regiment should
consder actud work practice in addition to weight training and aerobic conditioning.

Field supervisors will need to change their mindset from completing project work and training to
onethat physcd fitness training becomes a priority. Since the benefits are so gret, this can be judtified.

The Department will have to determineif thereis aneed to do amedica screening prior to
annud testing. Drs. Davis and Dotson (1991) suggested thet it can be done smilar to triage and only
test those most likely to have concerns. This could be done with asmple hedth screening questionnaire,
Sharkey (1997) quoted world-renowned physician and exercise scientist, Dr. P.O. Astrand,

...Anyone who is in doubt about the condition of his hedth should consult his physcian.

But as agenerd rule, moderate activity is less harmful to the hedth than inactivity. You

could also put it thisway: A medica examination is more urgent for those who plan to

remain inactive than for those who intend to get into good physica shape! (p. 8-9).

Davis and Dotson (1991) stated that 1-2% will have undiscovered heart disease, but most
authors agree that it iseasly found. The Pack Test is certainly not any harder than actudly performing
the work required.

Findly, the Directive will have to be re-written to reflect a change in policy and the mechanisms

established to meet the policy requirements.
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Appendix A

List of Contacts
Selected Wildfire Agencies in the Western United States

State Agencies

AlaskaDivision of Forestry

Cdifornia Dept. of Forestiry and Fire Protection
Idaho Department of Lands

Montana Dept. of Resources and Conservation
Nevada Divison of Forestry

Washington Department of Natura Resources

Federa Agencies

USDA Forest Service (Region 5)
USDA Forest Service (Region 6)
USDI Bureau of Indian Affairs
USDI Bureau of Land Management
USDI Fish and Wildlife Service

USDI Park Service

c:\document\academy\project2\contacts

Joe Stam

Mike Catlin

Mike Dannenberg
Steve Holden
Mike Klugh

Dave Luse

Lyle Shook
Mike Spencer
Bill Donaghu
Mike Spencer
Andy Anderson

Paul Broyles

(907) 356-5529
(916) 654-9239
(208) 769-1522
(406) 542-4223
(702) 849-2500

(360) 902-1300

(415) 705-2722
(503) 326-6788
(503) 231-6806
(503) 326-6788
(503) 231-6171

(208) 387-5266
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Appendix B

Western States Fire Agencies
Physical Fitness Standard Survey

Agency Contact

1. Do you have aPhysica Fitness Standard (pre-hire testing)?

What isit (Step Test, Pack Test, other)?

2. Do you test current employees to meet the Physica Fitness Standard?
Isit Voluntary or Mandatory?

Is the employee subject to disciplinary action based on the test results?

3. Do you have a Physica Fitness Program?
Explanit?
(voluntary vs. mandatory; management required; certain required dementsvs. do what you

want, minimums to achieve vs. “get in shgpe’; time alowed on job; shower facilities available;
etc.)

file: C:\document\academy\project2\survey.doc



Appendix C

Summary of Physical Fitness Requirements

Incident Commander Type 3
Incident Commander Type 4
Divison Supervisor

Task Force Leader

Strike Team Leader

Crew Representative

Safety Officer Type 2
Operations Branch Director
Operations Chief Type 2

Operations Section Chief Type 1

Staging Area Manager

Area Commander

IC Typel

IC Type 2

Safety Officer Type 1
Safety Officer Type 2

1O Typel

110 Type 2

1O Type 3

Agency Rep.

Interagency Resource Rep.
Liaison Officer

Air Ops. Branch Director
Air Tectical Group Sup.
Air Support Group Sup.
Hélicopter Coordinator
Air Tanker/Fixed Coor.
Area Com. Planning Chief
Panning Section Chief |

for ICS postion from P 310-1

Positions Requiring ARDUOUS

Single Resource Boss
Firefighter 1

Firefighter 2

Héelicopter Manager
Helicopter Crew Member
Field Observer

Position Requiring MODERATE

Stuation Unit Leader
Fire Behavior Andyst

Positions Requiring LIGHT

Helicopter Manger — 1-3 helicopters
Héelicopter Manger — 4 or more helicopters

Positions having NO Fitness requirement

Panning Section Chief 2
Documentation U.L.
Demobilization U.L.
Resource Unit Leader
Infrared Interpreter
Training Specidist

Display Processor

Status/ Check-in Recorder
Area Com. Logigtics Chief
Logidtics Chief Type 1
Logidtics Chief Type 2
Support Branch Director
Service Branch Director
Food Unit Leader
CommunicationsU.L.
Facilities Unit Leader
Supply Unit Leader
Ground Support U.L.

Medica Unit Leader
Security Manager

Incident Com. U.L.

Base Camp Manager
Ordering Manager
Recaiving/Digr. Man.
Equipment Manager
Finance Sec. Chief Type 1
Finance Sec. Chief Type 2
Procurement Unit Leader
Cost Unit Leader

Time Unit Leader
Compensation/Claims Ldr.
Equipment Time Recorder
Commissary Manager
Personnel Time Recorder
Comp.-for Injury Man.
Claims Manager
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Appendix D
Pack Test Standards

This standard, frequently called the Pack Teg, is actualy a package of 3 tests
depending on the ICS positions physica fitness requirements.

Test Name Distance Weight Time
Arduous Pack 3 45 45
Test Miles Pounds Min. (4 mph)
Moderate Fedd 2 25 30
Test Miles Pounds Min. (4 mph)
Light Wak 1 0 16
Test Miles Pounds Min. (3% mph)
None NONE N/A N/A N/A
Altitude Adjustments

(add the following numbers in seconds to the required times)
4-5000 ft. 10 Secs. to the Walk Test, 20 Secs. to the Field Test, 30 Secs. to the Pack Test

5-6000 ft. 15 Secs. to the Walk Test, 30 Secs. to the Fidd Test, 45 Secs. to the Pack Test

Thereis an dtitude adjusment for testing over 4,000 feet evation which is not included
here snceit isunlikely it would gpply to the Department.




Appendix E

ENERGY COST OF COMMON WILDLAND FIREFIGHTING TASKS

The following energy costs are estimates for a person weighing 150 pounds.
Add or subtract 10 percent for each 15 pounds above or below 150 pounds.
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ENERGY COosT
WILDLAND FIREFIGHTING TASKS (Cdoriesper | (mL/kg
minute) minute)

Using a handtool: Digging or chopping with a pulaski, combi
Tool, McLeod, or brush hook. 7.5 22.5
Lifting and carrying light loads: Clearing loose brush or trees,
deploying or repositioning hose, throwing dirt with ashove, firing 6.8 20.0
operations, or structure protection.
Chain sawing: Felling, bud<in9, Iimbing. 6.2 18.0
Packing heavy loads. Pumps, hose packs, 5-gdlon water bags Fa 7.5 22.5

Hill 10.0 29.4
Hiking with light loads: Field packs and tools 6.5 19.0
Performing under adverse conditions: Long work shifts;
Rough, steep terrain: heet, cold, dtitude, smoke; insufficient 6.5-10+ 19-30.0
Food, fluid replacement, deep.
Emergency responses: Fast pull-out to safety zone, rescue or
evacuation assistance to others. 10.0 + 22.5
Chopping wood 75 21.4
Treefelling: (ax) 8.5 25.0
Stacki ng wood 5.8 17.0
Shoveling 6.8 20.0

SOURCE:

Dr. Brian Sharkey, Fitness and Work Capacity

USDA Forest Service Technology & Development Program

Missoula, Montana. April 1997.




State Agencies

Alaska
Cdifornia
Idaho
Montana
Nevada
Washington

Feder al
Agencies:

BIA
BLM
USFS&WS
NPS
FSReg. 5

FSRey. 6

TOTALS

Key for column 2:

Survey Summary of Specific Agency Responses

Standard Pack Test Voluntary
Step Test Mandatory
Y/N Other
(see key below)
Y 3 M
Y 0 M
Y 3 M
Y 3 M
Y 2 M
N 3 \%
Y 3 M
Y 3 M
Y 3 M
Y 3 M
Y 3 M
Y 3 M
11/12 11/12
1= Step Test
2= Pack Test

3= Trangting from Step Test to Pack Test

4= Agency Test

Appendix F

Discipline
Y/N

Physica
Fitness
Program
Y/N

11/12
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! Some discipline was suggested, but some agencies were uncertain if it would be possible to terminate an employee.
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